Stage-specific requirement of cysteine during in vitro maturation of porcine oocytes for glutathione synthesis associated with male pronuclear formation.
The present study was designed to clarify the duration of maturation of porcine oocytes when cysteine promotes male pronuclear (MPN) formation through oocyte glutathione (GSH) synthesis. When cumulus-oocyte complexes (COCs) were cultured in a serum-free maturation medium supplemented or not supplemented with 0.57 mM cysteine, about 90% of oocytes reached metaphase I (M-I) to metaphase II (M-II) and M-II at 36 and 48 h of culture, respectively. When cysteine was added to medium at 0, 12, 24, and 36 h of culture and COCs were cultured for a total of 48 h, oocyte GSH concentrations at the end of culture and the incidence of MPN formation after sperm penetration in vitro were both higher than the values in oocytes cultured for 48 h without cysteine. In contrast, the GSH concentration at 48 h and the incidence of MPN formation were not increased when cysteine was present only during the first 24 h of maturation culture. When cysteine was added to medium every 3 h from 36 h of culture on, a higher incidence of MPN formation was obtained in oocytes cultured in the presence of cysteine from 36 to 42 h than from 36 to 45 h of culture, although GSH concentrations were higher in oocytes cultured with cysteine from 36 to 42 h than from 39 to 42 h of culture. These results suggest that the presence of cysteine in maturation medium is critical only between 42 and 48 h of culture when porcine oocytes are in the late M-I to M-II stage of development. At that time cysteine is utilized for GSH synthesis, which is subsequently instrumental in the formation of MPN after sperm penetration in vitro.